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We analyzed basic sexual characteristics of the species Cefonia aurata (Linnaeus, 1761)
on the basis of a sample consisting of 308 and 309 from a local population collected
in the area of the village of PediSe on Romanija Mountain. After that, the numerical
ratio of the aforementioned species was analyzed in 40 local populations and 2,229
individuals from Southern Bosnia, Herzegovina, Eastern Dalmatia (Croatia), Southern
Serbia, and Northern Montenegro. A total number of 2,182 individuals from nine
regions in Herzegovina, six in Bosnia, three in Croatia, four in Serbia, and three in
Montenegro (and the total for the hypothetical metapopulation of all samples) was
analyzed by the chi-square (y°) test. As a rule, the number of males was higher in
almost all analyzed populations, but the sex ratio was lower in the Mediterranean and
sub—Mediterranean areas.

KEY WORDS: Cefonia aurata, Bosnia and Herzegovina, Serbia, Montenegro, Croatia,
sex ratio, genetics, evolution



28 M. KASI¢C-LELO & S. LELO

INTRODUCTION

The genus Cetonia Fabricius is an almost entirely Palearctic genus which includes
18 species divided into three subgenera Cefonia Fabricius, 1775, Indocetonia
Miksi¢, 1965, and Eucefonia Schoch, 1894.

All European species, whose center is in the Mediterranean area, belong to the
subgenus Cetonia Fabricius. The European fauna has only four (ALONSO—
ZARAZAGA & KRELL, 2007) (five according to BARAUD, 2001) species, with just
one of them in the central part of the Balkan Peninsula: C. aurata (Linnaeus 1761);
the others are: C. carthami Gory—Percheron, 1833 (Balearic Islands, Italian
Mainland, Sicily, Sardinia, Corsica, French Mainland, and Portuguese Mainland);
C. cypriaca Alexis, 1994 (Cyprus); and C. asiatica Gory—Percheron, 1833 and C.
oertzeni Reitter, 1885 (Crete; MIKSIC, 1965). It has been noted that C. asiatica is
in fact a synonym for C. oertzeni (MIKSIC, 1982).

The species C. aurata is an exceptionally variable species, but mainly in
qualitative sense. Individuals are medium—sized. Their body is covered by fine
hair (fresh samples), with very conspicuous, often metallic shining coloration
(green, coppery, purple, bronzish, and blue). The middle and posterior tibiae each
have two typical movable apical spines, at the top and in the interior part. Males
are clearly differentiated from females by the presence of an impression in the
abdominal sterna (LELO, 2000, 2003; KASI¢—LELO & LELO, 2002, 2005).

Generally, the clypeus is square, narrowed in front, impressed above the base of
the antennae. The front part of the clypeus is slightly impressed. The labrum is
invisible, and the upper jaws are hidden under the clypeus and are not visible from
above. The antennae consist of 10 segments. The flagella of both sexes are
identical and consist of three lamellae. The eyes are surrounded in front by the
lobus oculi. The neck shield is narrower than the base of the forewings and is not
bordered membranously. The scutellum is large, triangular and elongated. The
forewings are more or less flattened on the surface, usually with protruding callus
humeralis and callus anteapicallis, while the so—called dorsal i impression is present
on the posterior part of the surface along the suture. The wings are fully and well
developed. The mesosternum projects forward and ends spherically. The abdomen
has six free, but weakly movable sternites. Haunches of the fore—legs are
withdrawn into the prosternum, while the free part is conically protuberant.
Anterior tibiae have three spurs on the outer side, and the inner preapical spine is
inserted in front of the base of the anterior tarsi (CURTIL, 1913; MIKSI¢, 1982).

The subspecies C. a. aurata (L.) inhabits almost the whole of Europe (except for
certain marginal areas), the Balkan Peninsula (except the Peloponnesus), Asia
Minor, and the Euro—Siberian part of Central Asia. Two other subspecies have
been found in Europe: ssp. prsana Heer, 1841 is found in Corsica, the French
Mainland, the Greek Mainland, the Italian Mainland, Malta, Sardinia, and
Switzerland, while ssp. sicula Aliquo, 1983 is found in Sicily (ALONSO—
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ZARAZAGA & KRELL, 2007). BARAUD (2001) mentioned a fourth subspecies in
Europe: ssp. pallida Drury, 1770 (Turkey, Bulgaria, Ukraine, Turkistan).

Adult individuals of the species C. aurata (Linnaeus) are exceptionally heliophilic;
they feed on pollen, nectar and juice of damaged trees (MIKSIC, 1965, 1982).

MATERIAL AND METHODS

Specimens of C. aurata (L.) were collected exclusively in dry and sunny weather
during the period from 1998 to 2004 through 159 samplings carried out by various
collectors at selected sites in Southern Croatia, Southern Bosnia and Herzegovina,
Southern Serbia and Northern Montenegro (Tab. I, Fig. 1). The sample included
2,229 specimens from 40 sites collected by the standard method, e.g., with an
entomological net or by hand (depending on circumstances), after which they
were put in flasks with acetyl alcohol (CH,COOH and C,HOH in ratio 1:3).
Material prepared in this way was stored in special boxes for safe transportation
and much easier storage (SCHMIDT, 1970).

For laboratory analysis, the material was taken out of the flasks and investigated
in detail using a microscope with magnification of 4x—8x. After that, the
specimens were prepared and put on size 1 or 2 entomological pins, depending on
size of the insect. They were labeled and forest out to dry for 14 days. After that
period, the insects were stored in entomological boxes.

A basic sample of 308 and 302 was selected on the basis of the detailed
descriptions given by MIKSIC (1965). Specimens from a local population of the
investigated species from the vicinity of the willage of PediSe on Mt. Romanija
(July 18th, 2004, leg. M. Kasi¢—Lelo) were selected for the basic sample. The
main criterion was the observed level of variation. The given material is stored in
the private collection of Suvad Lelo, in test tubes marked as M. K.—Lelo, No. 34—
40. Material stored in test tubes (10 specimens per tube) marked by the numbers,
34, 35, 36, 38, 39, and 40 was transported to the Laboratory of Invertebrate
Biosystematics at the Science Faculty in Sarajevo, where dissection and
morphological analysis were carried out (KASI¢C—LELO, 2005).

In the first comparison, the number of males in relation to females (the sex ratio)
was calculated, and statistical analysis using the chi-square () test was carried
out in order to establish whether the determined ratio had statistical significance.
For the purpose of statistical analysis, material was regrouped in nine samples
from Bosnia, six samples from Herzegovina, three samples from Eastern Dalmatia
(Croatia), four samples from Southern Serbia, and three samples from Northern
Montenegro. After that, the total number of males and females was calculated for
each of the above—mentioned regions and the total sample of 2,128 specimens.
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Table I

Sites of sampling of the species Cefonia aurata (L.) (number of individuals = 2,229).

No State Sampling sites Number of individuals
BOSNIA AND HERZEGOVINA

Herzegovina
1 Neum + Klek 29
2 Hutovo blato 5
3 Kravice (Ljubuski) 25
4 Blagaj 41
5 Mostar 7
6 DreZnica 22
7 Jablanica 170
8 Mt. Cvrsnica 38
9 Mt. Prenj 9
10 Konjic 107
Bosnia

1 Busko—Blato 4
2 Mt. Vran 18
3 Mt. Vranica 15
4 Kiseljak 2
5 Sarajevo 445
6 Pale 1
7 Mt. Romanija 212
8 Rogatica 49
9 Mt. Zvijezda 7
10 Olovo 55
11 Zivinice 4
12 Maglaj 1
13 Jajce 1
14 Banoviéi 1
15 Kakanj 8
16 Zenica 4
17 Ustibar 4
18 Breza 5
19 Vares 5
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Table I — continued

No State Sampling sites Number of individuals
CROATIA
Dalmatia
1 Zivogosce 1
2 Ston 3
3 Peljesac 8
4 Makarska 42
SERBIA
1 Prijepolje 111
2 Sopotnica 63
3 Brodarevo 334
4 Komaran 68
MONTENEGRO
1 Pljevlja 72
2 DPurdeviéa Tara 190
3 Mt. Durmitor 33

SFR JUGOSLAVIJA
| JADRANSKO  MORE

1 2500 000

31

Figure 1. UTM map of SFR Yugoslavia with localities where Cefonia aurata (L.) was collected.
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RESULTS AND DISCUSSION

Sexual dimorphism

The clear morphological distinction between sexes, in other words the evident
existence of sexual dimorphism, was ascertained by analysis of 60 individuals of
the examined species from a local population in the vicinity of the village of
PediSe on Romanija Mountain.

Males differ clearly from females in several exomorphological characteristics.

The anterior tibiae on the outer side always have more or less clearly developed
thorn—like protuberances that are more developed and more pointed in males (Fig.
2) than in females, which usually have less developed and blunt protuberances

(Fig. 3).

In all examined individuals, the anterior tibiae have an inner preapical spine
inserted in front of the base of the tarsus of the first pair of legs. Distally bent
downwards, it is slightly longer, slenderer, and more pointed in males (Fig. 4)
than in females, where it is usually shorter, thicker, and blunter (Fig. 5).

The abdomen of males toward the middle of the sternites is depressed and
flattened, usually with a more or less deep impression in the first five (rarely the
first three) sternites, which is generally a sufficient indicator that an individual is
of the male sex (Fig. 6). In female specimens, the abdomen is rounded and
without any indications of impression (Fig. 7).

Thus, by analyzing the cited exomorphological particularities of any normally
developed individual, it is possible to determine its sex. In addition to this,
analysis of the copulatory organ of a male showed that it consists of an outer
corneous part (forceps or tegumen, Fig. 8) with a membranous penis (Fig. 9). The
tegument consists of a single open basal part (pars basalis), which is less
chitinized and made of one piece. The paired paramerae are elongated,
symmetrical, and incompletely parallel from the base to the apex, rarely feebly
expanded and then abruptly narrowed. The apical part of the paramerae is much
narrower, with a small a tooth—like projection laterally, and the apex is finely and
sharply bent outwards in a hook—shaped manner. Each paramera consists of a
strongly chitinized black and brown inner part (Fig. 10), which forms a wide angle
toward the distal end laterally, and a less chitinized part.

The female genital apparatus (Fig. 11) is a delicate saccular membranous
structure. The aperture of the genital apparatus (Fig. 12) consists of two oval
chitinized parts, between which (but only in some individuals) there is also a third
part, more pronounced and chitinized.
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Figures 2 & 3. Level of development of the right anterior tibia in a male (2) and a female (3) of
the species C. aurata (L.).

Figures 4 & 5. Level of development of the preapical spine on the left tibia in a male (4) and a
female (5) of the species C. aurata (L.).

Figures 6 & 7. Form of the middle part of abdominal sternites in a male (6) and a female (7) of
the species C. aurata (L.).

Analysis of the available literature showed that our data are compatible with other
data on sexual characteristics of the sexual dimorphism of the examined species
(MIKSI¢, 1965, 1982; BARAUD, 2001). Characteristics on the basis of which it is
possible to differentiate males from females of the species C. aurata are discussed
in the monographic reviews of MIKSIC (1965, 1982). More precisely, MIKSIC cites
the existence of an impression on the abdomen of males (toward the middle of the
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first five or fewer sternites), which does not exist in females. He also states that
legs of males are somewhat slenderer and have longer tarsi, and that males have a
longer pubescence on the upper side of the body. All of these data agree with the
observations we made during the writing of this work.

Figures 8, 9 & 10. Tegumen (8) with membranous penis (9) and chitinized part in front of the
tegument (10) in a male of the species C. aurata (L.).

Comments on the established numerical ratio and sex
index

It was established that the number of males exceeds the number of females in the
majority of examined local populations of the species C. aurata, collected at 40
localities through 159 samplings. If we ignore cases with a small number of
individuals (from one to four), we find a larger number of females only
sporadically. The greatest disproportion between males and females was noticed
in the sample from Jablanica where the sex ratio was 16.67 : 1.00 (July 21st,
2003, 508 : 3%). Another sample with an extremely high number of males was
collected in the vicinity of Rogatica (July 31st, 2003, 433 : 62). It had a
numerical sex ratio of 7.17 : 1.00. High values of the sex ratio were also noticed
at certain Montenegrin localities: Purdevi¢a Tara (sex ratio of 5.33 : 1.00, August
Sth, 2002., 1608 : 30?) and Pljevlja (sex ratio of 4.54 : 1.00, August 5th, 2002,
594 : 13%). This was observed as well at the Prijepolje locality in Serbia, e.g. at
the sub—locality of Sopotnica (sex ratio of 4.13 : 1.00, July 31st, 2002, 333 : 8?)
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and the sub—locality of Mataruge (sex ratio of 4.84 : 1.00, July 29th, 2003, 924 :
19%).

The other samples, especially those from Serbia and Montenegro, have about two
times more males than females (Prijepolje: 4.84 : 1.00, Sopotnica: 2.32 : 1.00,
Brodarevo: 2.06 : 1.00, Komaran: 1.83 : 1.00, and Serbia overall: 2.37 : 1.00; and
Pljevlja: 4.54 : 1.00, Burdevic¢a Tara: 5.33 : 1.00, Mt. Durmitor: 2.53 : 1.00, and
Montenegro overall: 4.43 : 1.00). In Bosnia, the trend was toward a greater
number of males than females, but with somewhat lower values of the sex ratio.

11

‘. R 12

Figures 11 & 12. Genital apparatus of a female of the species C. aurata (L.) (11) with enlarged
copulative aperture (12).

In a significant number of samples, the numerical sex ratio was approximately
equal to one, which is to say that there were only slightly more individuals of one
sex (this applies to all samples with a single—digit number of individuals).

However, there were a few exceptions, in other words samples with a greater
number of females. Such samples were those from Olovo (sex ratio of 0.44 : 1.00,
July 13—15th, 2003, 143 : 23 ?), Jablanica (sex ratio of 0.64 : 1.00, July 2003,
213 :339) and Zlvogo§ée (sex ratio of 0.67 : 1.00, July 29th, 2003, 163 : 24 ?)-

It is interesting to note that in the samples in which only one individual of the
examined species was collected, the female sex prevaied (60 samples: 37 with a
female and 23 with a male).

In order to make the numerical sex ratio by localities easier to consult, the relative
number of females was derived:

~(fF+m)
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where Rf is the relative number of females in the sample, £ is the absolute
number of females in the sample and m is the absolute number of males in the
sample (SERNA et al, 2004. In older entomological literature, a similar calculus is
known as the “sex index”” (NONVEILLER, 1960).

In calculating the sex index with attention focused on the female sex, it was
established that variability ranged from 0.00 to 1.00. However, all values of 1.00
(34 samples) involved extremely small samples (one or two individuals) with only
two exceptions: May 31st, 1998, Sarajevo, 4 ? and June 13th, 1999, Sarajevo, 8 2.
In a total of 136 samples, there were 18 with a greater number of females (12 with
a single—digit number and six with a double—digit number of individuals per
sample). In addition, it was established that 16 samples have an ideal numerical
sex ratio (13 with a single—digit number and three with double—digit number of
individuals per sample).

In the remaining 102 samples, males dominated. In 21 samples, only males were
observed. Among them, six samples were with three to seven individuals (2x3,
1x4, 2x5, 1x7). Males were dominant in some 81 samples, which clearly proves
overall male dominance in the samplings.

More precisely, only one total sample (Croatia) had a greater number of females
than males (N 54: 243 : 30 ¢ or sex ratio of 0.80 : 1.00; Tab. II).

Comparison of the numerical sex ratio in the examined local populations
established by the statistical model of chi—square test (*)

In order to comprehend better the above—presented results, a comparison by the
chi-square (y°) test was made. After reviewing the material, it was established
that samples from some localities were too small for this type of analysis and a
selection of more authentic samples was made (nine from Herzegovina and
Herzegovina as a whole, six from Bosnia and Bosnia as a whole, three from
Croatia and Croatia as a whole, four from Serbia and Serbia as a whole, three
from Montenegro and Montenegro as a whole for a total of 2,182 individuals;
Tab. II).

The analysis indicated that only one out of three samples from Croatia has
statistical significance, and that the total number does not show the statistical
significance of the numerical sex ratio (0.50 > p > 0.30). Only two out of nine
samples from Herzegovina show statistical significance, but the total numerical
sex ratio, unlike the previous case, is statistically significant (p < 0.001). Only one
out of six samples from Bosnia is not statistically significant, and the total
numerical sex ratio is also significant (p < 0.001). All samples from Serbia and
Montenegro are significant (p < 0.001). The total number of males and females
clearly demonstrates significantly more males than females, e.g. almost twice as
many males in the sample (sex ratio of 1.88 : 1.00) which represents a statistically
significant difference according to the method used (Tab. II).
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Table IT

Numerical ratio of males and females of the species C. aurata (L.) and values of »* and the
probability (p) of accidental occurence of differences at the examined localities (N — sample, M
— males, F — females, y* — chi—square, p — probability of differences determined by chance at
the sampling sites).

Sampling sites N M F ZZ P
Neum 29 20 9 4.18 0.05>p>0.01
Hutovo Blato 5 3 2 0.20 0.70 >p>0.50
Kravice (Ljubuski) 25 14 11 0.36 0.70 > p>0.50
Blagaj 41 24 17 1.20 0.30>p>0.10
Mostar + DreZnica 29 13 16 031 0.70>p>0.50
Jablanica 170 114 56 19.79 p<0.001
Mt. Cvrsnica 38 19 19 0.00 p>0.90
Mt. Prenj 9 6 3 1.00 0.50>p>0.30
Konjic 107 63 44 3.37 0.10>p>0.05
Herzegovina Sum. 453 276 177 21.64 p<0.001
Mt. Vran 18 10 8 0.22 0.70 > p>0.50
Mt. Vranica 15 12 3 5.40 0.05>p>0.01
Sarajevo 445 246 199 4.96 0.05>p>0.01
Mt. Romanija 212 141 71 23.11 p<0.001
Rogatica 49 43 6 27.94 p<0.001
Olovo 55 18 37 6.56 0.05>p>0.01
Bosnia Sum. 794 470 324 26.85 p<0.001
Ston + Zivogoéée 4 1 3 1.00 0.50>p>0.30
Peljesac 8 7 1 4.50 0.05>p>0.01
Makarska 42 16 26 2.38 0.30>p>0.10
Croatia Sum. 54 24 30 0.67 0.50>p>0.30
Prijepolje 111 92 19 48.01 p<0.001
Sopotnica 63 44 19 9.92 0.01>p>0.001
Brodarevo 324 218 106 38.72 p<0.001
Komaran 68 44 24 5.88 0.05>p>0.01
Serbia Sum. 566 398 168 93.46 p<0.001
Pljevlja 72 59 13 29.39 p<0.001
DPurdeviéa Tara 190 160 30 88.95 p<0.001
Mt. Durmitor 53 38 15 9.98 0.01>p>0.001
Montenegro Sum. 315 257 58 125.72 p<0.001

SUMMARY 2,182 1,425 757 204.50 p<0.001
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CONCLUSIONS

Several fundamental conclusions can be drawn from analysis of individuals from
a local population of the species Cefonia aurata (Linnaeus) from the vicinity of the
village of PediSe on Romanija Mountain. The existence of sexual dimorphism was
confirmed in the examined species.

It was ascertained that the tibiae of the first pair of legs in both males and females
have thorn—like protuberances on the outer side, and they are more developed and
more pointed in males.

The preapical spine of the first pair of legs is slenderer, more pointed and bent
downwards in males, while in females it is usually shorter and thicker.

Females are clearly differentiated from males by the rounded abdomen, which in
males is with a more or less marked impression.

It was proved that superficial appearance of the ventral side of the abdomen is the
stablest distinguishing sexual characteristic of individuals of the examined
species.

The material originates from 40 localities (in Croatia, Bosnia and Herzegovina,
Serbia, and Montenegro) and was collected on 136 field trips yielding a total of
159 samples.

A comparative analysis of the sex ratio in individuals of the species C. aurata from
local populations and metapopulations in Bosnia and Herzegovina and
neighboring countries was conducted.

It was established that the number of males exceeds the number of females in the
majority of samples.

The greatest disproportion between males and females was noticed in the samples:
— Jablanica, BiH, (sex ratio of 16.67 : 1.00, July 21st, 2003, 505 : 3 ?),

— Rogatica, BiH, (sex ratio of 7.17 : 1.00, July 31st, 2003, 433 : 6 %),

— Purdevi¢a Tara, Montenegro, (sex ratio: 5.33 : 1.00, August 5th, 2002, 1603 :
309),

— Pljevlja, Montenegro, (sex ratio of 4.54 : 1.00, August 5th, 2002, 595 : 13 ?),

— Prijepolje, Serbia: Sopotnica (sex ratio of 4.13 : 1.00, July 31st, 2002, 335 :
8 ), Mataruge (sex ratio of 4.84 : 1.00, July 29th, 2003, 928 : 199).

The other samples, especially those from Serbia and Montenegro, had about
double the number of males than females.

A disproportion between male and females, but with somewhat lower values of
the numerical sex ratio, was noticed at other localities in Bosnia and Herzegovina.
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A smaller number of samples (16) exhibited an approximately equal number of
individuals of both sexes in the examined populations.

It was established that there are exceptions, e.g., samples with more females than
males:

— Olovo (sex ratio of 0.44 : 1.00, July 13—15th, 2003, 143 : 23 %),

— Jablanica (sex ratio of 0.64 : 1.00, July 2003, 213 : 33?),

— Zivogoiée (sex ratio of 0.67 : 1. OO July 29th 2003, 163 : 24 %).

Calculation of the “sex index” or relative frequency of females showed that its
values range from 0.00 to 1.00. The following values were observed:

— 34 samples had a value of 1.00,

— 18 samples were with the greater number of females,

— 16 samples were with an ideal numerical sex ratio,

—in 102 samples males dominated,

—in 21 samples only males were observed.

Of the total samples, only the total sample from Croatia had a greater number of
males than females.

The analysis indicated that only one out of three samples from Croatia has
statistical significance, and that the total number does not show statistical
significance of the numerical sex ratio.

Only two out of nine samples from Herzegovina show statistical significance, but
the total sample is statistically significant.

Only one out of six samples from Bosnia is not statistically significant, and the
total sample is also statistically significant.

All samples from Serbia and Montenegro are significant.

The total number of males and females clearly demonstrates significantly more
males than females, e.g., almost twice as many males in the sample (sex ratio of
1.88 : 1.00) which represents a statistically significant difference according to the
method used.

Males often appear earlier in nature and stay longer in the air, while females
appear somewhat later than and are forced to spend a period of time on the ground
in order to lay their eggs, so that in samples collected in the early morning and late
afternoon, in higher and colder regions, male individuals prevail.
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MOJIHE KAPAKTEPMCTUKE U ,,SEX RATIO* Y OJIABPAHUM
JIOKAJTHUM MTONYJIALIMJAMA BPCTE
CETONIA AURATA (LINNAEUS, 1761)
(SCARABAEOIDEA, COLEOPTERA)
Y BOCHM U XEPLIETOBUHMU U CYCEJJHUM 3EMILAMA

MUP3ETA KA R-JIEIO 1 CYBATJIETO

M3BO

Y 0BOM pajly je U3BpIlicHa aHaIM3a OCHOBHUX IIOJHUX KapakTepucTuka spere Cefonia
aurata (Linnaeus, 1761), na 0JjabpaHOM CTaTHCTHIKOM y30pKy off 30 MyXjaka u 30
JKCHKH U3 JIOKalHe NOlylamije ca mofpydja cena Ilepume Ha mranunn Pomanuju.
HakoH HecyMm:UBe HOTBpJIe O OCTOjakby jaCHOT HOJIHOT AUMOP(U3Ma, Tj. ofipebuBama
IPEIU3HUX KOMOHMHAIHja er30MOP(OIONIKIX KapaKTepUCTHKA 3a Mpello3HaBambe
jeJTHOT, OJIHOCHO PYTOl' MOJIa, aHATIM3UPaH je Marepujai u3 40 JOKaIHUX TONyJalyja,
nobujer TokoM 159 TepeHcknx m3nazaka (W3BefieHHX y mepuody of 1998. mo 2004.
rojiuHe), ca YKymHuM OpojeM off 2229 jefInHKH, CaKyIIheHUX Ha MOJ[pyJjuMa: jyXKHe
bocre, Xepueropune, ucroune Jlanmanuje, jyskae CpOuje m cesepHe llpHe ['ope
(Cnmnka 1 n Ta6ena I; KASIC—LELO, 2005).

Y npBoM nopeberby MpepavyHarT je peJIaTHBHE OpOj MysKjaKa y OJfHOCY Ha KeHKe (sex
ratio), IIpu 4eMy je KOHCTAaTOBAHO Jla je, peMa O4YeKuBamy, Opoj MysKjaka, yIiIaBHOM,
3HATHO BehH y offHOCY Ha Opoj >KEHKH, Y Y30pIHMA.

W3sa npepauynaBamba OpOJHOr OfHOCA NONOBA H3BPIICHA je CTATHCTHYKA aHAIN3a
IyTeM XH-KBajlpar (X) TecTa jfa OH ce yCTAHOBHIIO fia JIM je YOUCHH OPOjHI OffHOC
CTaTHCTUYKH 3HavajaH. MebyTuM, IpersiefioM Marepujaja KOHCTAaTOBaHO je Jia cy
Y30pIH ca MOje/INHUX JIOKAJINTeTa IPeMalld 3a CTATUCTHIKY aHAJM3y I1a je MaTepHjall
Iperpyliupan y: JieBeT y3opaka ca nofpydja bocHe, miect y3zopaka ca Hojpyyja
Xeprieropune, Tpu y30pKa ca Tojipydja ucroune Jlammanmje (XpBaTcka), 4eTHPH
y30pKa ca nojipyyja jyxkae CpOuje u Tpu y3opka u3 cepepue llpne 'ope, a 3aTtum je
IpepayyHaT M YKylaH Opoj MyKjaka M >KEHKH 3a CBaKO IIOMEHYTO IOJIpyyje U
TesoKyMaH y3opak off 2182 jequake: 14253:757 2 (Tadena IT).

[TopebemeM je KOHCTATOBaHO Jla je Opoj MyXjaka y IIpaBmily Behu y CKOpo cBUM
aHAIM3UPAHUM Y30PIIMAa, aJli | J1a j¢ KOHCTATOBAHH OJHOC Matbi Y MEJIUTEPAHCKUM U
cyOMeTUTEPaHCKHUM TIOAPYYjMa.

Amnanusa je moKasaja Jia off TPH y30pKa U3 XpBaTCKe caMo jeflaH 3ajla3d y Hopyyje
CTATHCTHYKE 3HAYAJHOCTH, Al a YKyllaH Opoj He IMOKasyje CTaTUCTUYKH 3HAvaj
6pojuor ofgHoca nososa (0,50 > p > 0,30). Oy geBeT Xepieropayknx y3opaka camo jipa
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II0Ka3yjy CTaTHCTUYKU 3HAYaj, allH, 33 Pa3JIUKy Off IPETXOHOT, YKYIIHU OPOjHH OJJHOC
TIOJIOBA je CTAaTHCTHUKH 3HavdajaH (p < 0,001). On mect GocaHCKUX y30paka camo jefaH
HHje CTATUCTUYKH 3HAayajaH, TaKo Jla je ¥ YKYIHH OpOJHH OJJHOC MOJIOBAa OHO 3HAYajaH
(p <0,001). Cpu y30opmu u3 Cp6uje u llpre ['ope 6minn cy curandpukantan (p < 0,001).
ToKOM y30pKOBama, 0 aHAIN30M IOflaTaka, YOUeHO je Jla ce MyKjalu y IpUpojiu y
paBHIly MOjaBibyjy pamije, Kao H jla ce 3afpkaBajy AyXe y 3paky, JOK C¢ XKCHKE
M0jaBIbyjy HEIITO KACHHje Y OJHOCY Ha MYyXjake, a NPHCHIBCHC CY jejjaH IEpPHON
MPOBOJUTH Ha H Y 3¢MIbH PajIH [OJIArarba jaja, Tako fja y y30pIuMa KOjI Ce CaKyIlbajy
paHo y jyIpo H KaCHO IHpef Bede, Kao M y BHCOUMjHM H XIAJHHjUM HOApYydjuMa,
TpeoBJIajiaBajy jennake Mymkor nosa (Tabemna IT).
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